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Carbon Fiber
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Coupler
PFT2NPT-4CU F3105 - Class A
4prs = 8/4=2 RTDs 100 Ohm =~2mm X 2mm
for 12 RTDs 6@$120=$720 $19 * 12 = $228

PFT2NPT-2K, % NPT plug,
§95, shown

smaller than

actual size.

PFT2CPL-K, % NPT
couple, 5175, shown
smaller than actual ze.




Heater
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RTD: 2.3mm x 2.1mm —M
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Al 6061 T651 Bar

width: 38.1mm (1.5")
thickness: 2.1mm (.083")
length: 200mm (7.87")

25.4mm (1") T
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Heater dimensions
width: 12.7mm (.5")
length: 38.1mm (1.5")
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Plugs numbered 1-6.

RTDs numbered 1-12.

Wires numbered 1-4 for each RTD.
Format: RTD.Wire.Polarity
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Temperature Gradient

Q(w) k(w/mC) | A[m~2) llength (m) dT from source 34.97|dT @ RTD
1 167 | B2.00E-03 74,85 C/m 0.0222 1.66167( 23.30833| 1.66167
0.0476 3.56286( 31.40714| 1.90115
dT/dL = gqfka Face area 0.073 5.46405( 29.50595| 1.90115
L (m) C dT L{m) dT@RTD 0.09&84 7.36524( 27.60476| 1.90119
dT/dL= 74.8502994 0.2 14.97 34.970 0.0000 0.1238 9.26643( 25.70357| 1.90119
33.308 0.0222 1.662 0.1492 11.16762| 23.80238| 1.90115
31.207 0.0476 1.901 0.1746 13.06881( 21.90119| 1.90115
dT between each RTDis 1.9 C 29.506 0.0730 1.901 0.2 14,97 20] 1.90115
RTDs ~1" apart 27.605 0.0984 1.901
dT between top of bar and first RTD ~1.7C 25.704 0.1238 1.901
Area = (38,1mm)*(2.1mm) 23.802 0.1492 1.901
Assuming IW input 21.901 0.1746 1.901
20.000 0.2000 1.901
The face area 1s calculated using
the dimensions of the Al bar.
Width: 38.1mm
Thickness: 2.1mm
sSummary- -
~ The temngrad along a 200mm long bar
1s ~15 C. If each RTD 1s spaced 25.44mm
apart, there 1s ~2 degree Ttemp difference.




Radiated and Conductive Losses

P=ecA (TA4-Tch4)
1.59E-12

Radiated Power loss of Al face

e (emissivity) 0.35

o (Stefan-Boltzmann) 5.67E-08

A (face) (38.1x2.1) 8.00E-05
(35-20)  (308"4-2934)| 1.63E+09

16291276595

Conductive loss in 4 20AWG area

k

4.01E+02

P=kA(dt)/L

0.002553

= (P T°2)

3.18E-07

dT =15C

2.5mwW

L

1.22

each RTD (*4)

1.02E-02

dT in C

15

10mW for each RTD, worse case

10mW

2.59E-03 2.6 mW

otal Al surface area loss

38.1x 200

1.52E-02

2.1x 200

3.40E-04

38.1x2.1

1.60E-04

Radiated Power Loss

1.62E-02

3.23E-01

525 mW

Conductive wire loss (ea RTD)

1.02E-02

10 m\Ww

surface loss
wire loss

52.50%
1.02%

Dan's Bar top/bot 5x%.25 1.61E-04
(emissivity) 0.35 sides 25 x7.874 2.54E-03
(Stefan-Boltzmann) 5.67E-08 front/back S x7.874 5.08E-03

Total Area 7. 78E-03| 2.14E-01
(32-18) 1.38E+09 21.40%|214 mW




D. Clis S/9/2010 AlumBarConductMeas_Dan_corrxls

AL 6061 T651 Bar

12.7 mm wide Sensor | T 0 T 1 T 2 T3 T 4 T 5 T6
6.35 mm thick position[m] base plt. 0 0.05 0.1 0.15 0.2 on ht.sink
167 Wim-K
Date Time “oltage Current g in W] T0 T1 T2 T3 T4 T5 T6
26-Oct 849 19.54 0.056 1.084 17995 31576 28405 25282 215853 18750  18.293
notes: 0.8385 q=Vl-ach(T4-Teold"4)
vacuum = Be-5 Torr 0.209 expected dT/dL T1-T2idl T2-T3/dL T3-TdidL T4-T5/dL |[T1-THidL A=7.78 x 1043 m"2
No superinsulation. 81.2 Kim 634 625 66.6 633 63.9 Kim
32-gage, 4-wire on strain gage heater 8% 7% 82% 78% 79%
Thermal grease between sample, sink, and base 65.7 96.48%  95.01% 101.28%  96.23%  97.25% expected=g/fface A
Radiated power loss
Date Time Voltage Current g in W] T0 T1 T2 T3 T4 T5h T6
26-Oct 1700 19.54 0.056 1.084 21320 35052 31875 28539 25155 21962 21477
notes: 0.873
vac=1.2e-4 0.221 expected dT/dL T1-T2/dl T2-T3dL T3-T4idL T4-TsdL |T1-TSdL
No superinsulation. Thermally anchor thermistor 81.2 Kim 635 66.7 67.7 63.9 655 Kim
leads to bar. 32-gage, 4-wire on strain gage heater 78% 82% 83% 79% 81%
Thermal grease between sample, sink, and base 64.8 9501% 102.91% 10439%  9850% 100.95%
Date Time Voltage Current g in [W] TO T1 T2 T3 T4 T5h T6
253-Oct 826 1954  0.0561 1.086 22181 36057 32839 29567 26194 23003 22501
notes: 0.873
vac=he-h 0.223 expected dTidL T1-T2/dlL T2-T3/dL T3-TdidL T4-TsidL |T1-T5idL
No superinsulation. Thermally anchor thermistor 81.4 Kim 63.2 66.6 67.5 63.8 653 Kim
leads to bar. 32-gage, 4-wire on strain gage heater 8% 82% 83% 78% 80%
Thermal grease between sample, sink, and base 649 97.359% 102.75% 104.02% 9841% 100.64%
Date Time Voltage Current g _in W] T0O T1 T2 T3 T4 T5 T6
29-Oct 1230 19.55 0.056 1.095 3.418 3434 1593 28942 26439 24200 23852
notes: 0.922
NO vacuum 0.173 expected dT/dL T1-T2/dlL T2-T3/dL T3-TdidL T4-TsidL |T1-T5dL
Using superinsulation. Thermally anchor thermistro 81.3 Kim h4.9 53.0 501 44 .8 0.7 Kim
leads to bar. 32-gage, 4-wire on strain gage heater B8% 65% 62% 55% 62%

Thermal grease between sample, sink, and base 68.5 80.23% T77.43% T73.10% 65.39% 74.04%



